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PURPOSE: To provide an electrostatic breakdown preventive circuit in a semicon- 
ductor device of a structure, wherein while a sufficient resistance component 
of voltage drop to charge due to static electricity is kept, a wiring resistance 
in the whole circuit is made small and a reduction in a chip size is also made 
possible, and a method of forming the circuit. 

CONSTITUTION: A source/drain part 103 of an output transistor is formed on 
a silicon single crystal semiconductor substrate, then, contact holes 106, which 
make, a high-resistance wiring layer 104 connect with the part 103 of the transis- 
tor, are opened by a photolithography/etching technique and after that, the 
layer 104 is formed. Contact holes 105 are opened and an output pad 101 and 
an at aluminum wiring 102 are formed. The constituent elements to obtain 
a resistance of a voltage drop component as an electrostatic breakdown preven- 
tive circuit are the sheet resistivity of the layer 104, the diameters of the contact 
holes 105 and 106 and the interval between the contact holes 103 and 104 and 
these three elements are combined with one another. 
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PURPOSE: To prevent a plurality of pTe^e^of block circuits formed on the same 
chip from being affected by other circuits Ss feva method wherein in the case 
where any one of the low-breakdown strengtrr^lock circuits function, the 
functions of the high-breakdown strength block circuTr>sare stopped. 

CONSTITUTION: At the time of operation of a low-breako^n strength block 
circuit 3, a voltage lower than a Zener voltage in a Zener dioae^sl^ is applied 
to power-supply receiving terminals Al and A2 of a high-breakdowrr^-fitrength 
block circuit 1 by a control from the outside or such a voltage as a potential 
in the terminal A2 is higher than that in the terminal Al is applied. Thereby, 
the function of the circuit 1 is stopped and the circuit 3 can lessen the effect 
of noise or the like from the circuit 1 and a high-accuracy signal processing 
can be executed. 
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6: peripheral circuit, 7: current detector, 8: power supply 



SEMICONDUCTOR INTEGRATED CIRCUIT DEVICE 
(11)>>23234S (A) (43) 19.8.1994 (19) JP 

(21) AppT>kL 5-15236 (22) 2.2.1993 
(71) HITACHlfc<KD (72) TAKESHI SAKATA(2) 
(51) Int. CI 5 . H01L2t784JH01L21/82,H01L27/10 

PURPOSE: To reduce a throTlghcurrent, which is made to flow through a word 
driver, a decoder and the like, b^a^method wherein a semiconductor integrated 
circuit device has column wires arranj*ediri such a way as to cross a plurality 
of row wires and a plurality of circuit oft>€^s, a necessary voltage is fed to 
a selected specified circuit block through the wh^s arranged in a column and 
a row and a feed of the necessary voltage is stoppeatt><he other circuit blocks. 

CONSTITUTION: A necessary word voltage V CH is appheo>ta^ a row wire P SJ 
to correspond to a Bi*! and a voltage 0V is applied to a column wire <£ B i 
to correspond to the Bi*i. A block selecting P-MOS transistor Qi*i is^taqied-ON 
and a feeder P,-i belonging to the B,*, is charged with a voltage Vch. A^ga^te 
voltage of a P-MOS transistor constituting a word driver belonging to the** 
Bi* t is definite and the Vch is charged in a selected word line. After the P t *i 
is applied the voltage only for a desired period, it is discharged in the 0V 
through an N-MOS transistor being connected to it. As a feeder of a non- 
selection block is always actuated in the 0V, a subthreshold current is not 
made to flow through the word driver in the non-selection block. Accordingly, 
the whole through current is significantly decreased to one piece of a through 
current only in roughly a selection block. 
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(54) ELECTROSTATIC BREAKDOWN PREVENTIVE CIRCUIT IN SEMICONDUCTOR DEVICE AND 
FORMATION THEREOF 

(57)Abstract: 

PURPOSE: To provide an electrostatic breakdown preventive circuit in a 
semiconductor device of a structure, wherein while a sufficient resistance component 
of voltage drop to charge due to static electricity is kept, a wiring resistance in the 
whole circuit is made small and a reduction in a chip size is also made possible, and a 
method of forming the circuit. 

CONSTITUTION: A source/drain part 103 of an output transistor is formed on a 
silicon single crystal semiconductor substrate, then, contact holes 106, which make, a 
high-resistance wiring layer 104 connect with the part 103 of the transistor, are 
opened by a photolithography/etching technique and after that, the layer 104 is 
formed. Contact holes 105 are opened and an output pad 101 and an at aluminum 
wiring 102 are formed. The constituent elements to obtain a resistance of a voltage 
drop component as an electrostatic breakdown preventive circuit are the sheet 
resistivity of the layer 104, the diameters of the contact holes 105 and 106 and the 
interval between the contact holes 103 and 104 and these three elements are 
combined with one another. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely, 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The electrostatic-discharge prevention circuit in the semiconductor device characterized by to have arranged the 
high resistance wiring layer which performs the voltage drop of the charge by static electricity through the 1st contact hole on 
the diffusion layer which serves as the source / drain section of an output transistor from static electricity which joined the 
output terminal in the electrostatic-discharge prevention circuit in the semiconductor device which protects an internal 
circuitry, and to have arranged the metal wiring connected with the aforementioned output terminal through the 2nd contact 
hole at the aforementioned quantity resistance wiring layer top. 

[Claim 2] In the formation method of the electrostatic-discharge prevention circuit in the semiconductor device which protects 
an internal circuitry from static electricity which joined the output terminal The process which forms the 1st contact hole 
which connects the source / drain section, and the high resistance wiring layer of a transistor, The process which forms the 
2nd contact hole which connects the metal wiring connected with the aforementioned quantity resistance wiring layer and an 
output terminal is included. The formation method of the electrostatic-discharge prevention circuit in the semiconductor 
device characterized by carrying out pattern formation so that the 1st contact hole of the above and the 2nd contact hole may 
adjoin each other. 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to an electrostatic-discharge prevention circuit and the protection network more 

specifically prepared in the output terminal side in a semiconductor device. 

[0002] 

[Description of the Prior Art] It is the cross section indicated that drawing 2 shows the example of 1 composition of the output 
protection network which has an electrostatic-discharge prevention function in the conventional semiconductor device, for a 
plan to understand (a) and the composition is easier to understand (b). 

[0003] In this drawing, the output pad with which a sign 1 is formed by the aluminium alloy etc., the contact hole with which 
a sign 2 connects an output terminal and the high resistance wiring 3 formed with contest polysilicon etc., the contact hole 
which connects the aluminum wiring 5 with which a sign 4 is connected to the high resistance wiring layer 3 and output 
transistor, and a sign 7 are contact holes which connect the source / drain section 6 of the input transistor formed in the 
impurity-diffusion layer of the aluminum wiring 5 and N type, or P type. 

[0004] In the circuit of drawing 2 (a) and (b), although current flowed by the breakdown between source drains of an output 
transistor when the charge by static electricity was impressed to the output pad section 1, by the voltage drop by the high 
resistance wiring layer 3, the stress concerning an output transistor is made to ease and the output transistor was protected. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the circuit of drawing 2 (a) and (b), the high resistance wiring layer 3 
is connected in series between the output pad 1 , and the source / drain section 6 of an output transistor. For this reason, there 
was a problem that the amount of [ by the high resistance wiring layer 3 ] wiring resistance became large, and the circuit 
operation speed of the whole device became slow. Moreover, there was a problem that the area which the high resistance 
wiring layer 3 occupies was large, and became the hindrance of reduction-izing of a chip size. 

[0006] It aims at offering the electrostatic-discharge prevention circuit in the semiconductor device which made wiring 
resistance of the whole circuit small and also enabled reduction of a chip size, and its formation method, removing the trouble 
that this invention becomes the hindrance of reduction-izing of the trouble that such wiring resistance becomes large, and a 
chip size, and maintaining a resisted part of sufficient voltage drop to the charge by static electricity. 
[0007] 

[Means for Solving the Problem and its Function] In order that this invention may solve an above-mentioned technical 
problem, the electrostatic-discharge prevention circuit in the semiconductor device which protects an internal circuitry from 
static electricity which joined the output pad has arranged the high resistance wiring layer which performs the voltage drop of 
the charge by static electricity through the 1st contact hole on the diffusion layer used as the source / drain section of an 
output transistor, and has arranged the metal wiring connected with an output pad through the 2nd contact hole on a high 
resistance wiring layer. 

[0008] According to this invention, moreover, the formation method of the electrostatic-discharge prevention circuit in the 
semiconductor device which protects an internal circuitry from static electricity which joined the output pad The process 
which forms the 1 st contact hole which connects the source / drain section, and the high resistance wiring layer of a transistor, 
Including the process which forms the 2nd contact hole which connects the metal wiring connected with a high resistance 
wiring layer and an output pad, pattern formation is carried out so that the 1st contact hole and 2nd contact hole may adjoin 
each other. 
[0009] 

[Example] Next, with reference to an accompanying drawing, the example of the electrostatic-discharge prevention circuit in 
the semiconductor device by this invention and its formation method is explained in detail. 

[0010] Drawing 1 (a) and (b) are the plan showing one example of an electrostatic-discharge prevention circuit, and its outline 
cross section. Hereafter, this example is explained with reference to these views, 

[001 1] First, the impurity diffusion layer of N type used as the source / drain section 103 of an output transistor is formed by 
carrying out the ion implantation of the arsenic etc. on a silicon-single-crystal semiconductor substrate. Then, it is Si02 on a 
silicon substrate by ordinary-pressure CVD, The whole surface is made to generate a film. 

[0012] Next, the contact hole 106 to which the high resistance wiring layer 104, and the source / drain section 103 of a 
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transistor are connected is made to puncture with phot lithography / etching technology. 

[0013] Then, for example, contest polysilicon is made to deposit by reduced pressure CVD, which arsenic ion implantation is 
performed, resistance of this polysilicon contest film is adjusted, and the high resistance wiring layer 104 is formed with phot 
lithography / etching technology. 

[0014] Next, it is Si02 by ordinary-pressure CVD again. A film is made to deposit. Then, the contact hole 105 which 
connects the high resistance wiring layer 104 which carried out point ** with the aluminum wiring 102 which continues from 
the output pad 101 is punctured with phot lithography / etching technology. Aluminum is made to deposit by the spatter etc. 
after that, and the output pad 101 and the aluminum wiring 102 are formed with phot lithography / etching technology. 
[0015] As a component which obtains resistance for a voltage drop equivalent to the here conventional circuit, it is sheet 
resistance of the (1) high resistance wiring layer 104, the path of the (2) contact hole 105,106, and the interval of the (3) 
contact holes 103 and 104, and can realize, combining these three elements suitably. 

[0016] Because, the resistance R of wiring is defined by R=rho S and L-W. In this case, (1) mentioned above is because rhoS 
and (2) correspond to W and (3) corresponds to L. In addition, the relation between L and W was illustrated to drawing 1 , 
[0017] If the group of contact holes 103 and 104 is increased, they will be L, W, and rhoS. If the decided resistance R sees 
between the output pad 101, and the source / drain section 103 of a transistor, it will enter so in parallel and the effect that 
wiring resistance becomes small as the whole circuit will be induced. 

[0018] Moreover, since drawing 1 (a) is compared with drawing 2 (a), and there is no high resistance wiring layer between the 
output pad 101 and the aluminum wiring 102 about reduction-izing of a chip size so that clearly, a pattern layout can be 
contracted so much. 
[0019] 

[Effect of the Invention] Thus, according to this invention, resistance from an output pad to the source / drain section becomes 
small by the parallel arrangement of the wiring resistance during contact by arranging a high resistance wiring layer required 
for the voltage drop of the charge by static electricity between the diffusion layers used as aluminum wiring, and the source / 
drain section of a transistor. Moreover, since a high resistance wiring layer becomes unnecessary between an output pad and 
aluminum wiring, it is expectable that a speed of a circuit of operation becomes quick, and reduction-ization of chip area can 
be attained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The flat surface and cross section which show one example of the electrostatic-discharge prevention circuit in the 
semiconductor device of this invention. 

[Drawing 2] It is the electrostatic-discharge prevention circuit of the conventional semiconductor device. 
[Description of Notations] 

101 Input Pad 

102 Aluminum Wiring 

103 Source / Drain Section of Transistor 

104 High Resistance Wiring Layer 
105,106 Contact hole 
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Drawing selection drawing 1 
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